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1938 


OUR NEW CHAPTERS 


Society announces the installations three new chapters, the 
74th and 75th, and the prospective installation another, the 76th. 


~ 


THE RICE CHAPTER 


March 23, Houston, Texas, President Baitsell officiated the installing 
the Rice Chapter the Rice Institute. 


the installation proper, 
held the afternoon that day, the national president inducted into the Society 
members six the faculty the Institute: Dr. Lovett, president the 
and professor mathematics, Dr. Bray and Dr. 


from 
field mathematics, Dr. Garrison and Dr. Milligan from chemistry, and 
Dr. Pattie from psychology. 


The chapter officers chosen that meeting were: 
Dr. Asa Chandler, Professor Richter, secretary and Profes- 


the installation dinner, which was served 
the Faculty Club, President Baitsell gave the public installation address 
Nature.” 


THE MASSACHUSETTS STATE CHAPTER 


Sigma Club the Massachusetts State College Amherst, organized 
1932 and continuously active since, was formally installed the 74th chapter 
April 14, with President Baitsell and Secretary Ellery officiating. The 
begins its existence Chapter with enrollment forty Sigma 
Members and associates. The president the College Dr. Hugh Baker, 
member the Society the Syracuse Chapter 1913, who has 
the national organization its Alumni Committee and its Executive 
and who has participated with enthusiasm and interest the activities 
the Club ever since his election president the College 1933. The 
ceremony was held 4.00 p.m. the Old Chapel Auditorium. 
attended the entire membership the Sigma Club the College, 
delegates were present from fifteen colleges and institutes technology. 
new chapter organized with the following officers: Dr. Carl Fellers, 
President; Dr. Walter Ritchie, vice-president; Dr. Henry Van Roekel, 
Dr. Charles Alexander, treasurer. 


the installation dinner 
Lord Jeffery, Professor Fellers presided and greetings and congratulations 
spoken President Baker the College, Professor Baitsell, Professor 
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Ellery, Director Sievers, Dean Machmer, and Trustee Chandler. 


The py! 

installation address was given Dr. Merrill, administrator 
Arnold Arboretum, Harvard University, “Origins Cultivated 
Relation the Origins Civilizations.” 


THE WELLESLEY CHAPTER 
The founder Wellesley College, with far-seeing vision, emphasized 


supported the value and the development courses science the 


the College from its very beginning. The history the work 
the College one continued and uninterrupted expansion, finding mater 
expression the erection and equipment adequate laboratories 
important fields science, and intellectual expression the appointment 
faculty experienced teachers and successful research workers. the eight 
original signers the petition for charter for chapter the Society 
Sigma Xi, are listed American Men Science. The new 
the College, Dr. McAfee, personally and profoundly interested the 
ing college women science, recognizes the uninterrupted advance 
instruction Wellesley College, and follows with 
policy her predecessors office—especially Dr. Pendleton, whom she 
ately succeeds—in providing adequate equipment for thorough work 

science. She has generously and helpfully supported the movement 
has been consummated the establishment the Wellesley Chapter. 

The Executive Committee our Society were unanimous recomn 
the National Convention Indianapolis, December 28, 1937, that the peti 
for charter the Society the Sigma Wellesley College gran 
Pursuant the favorable action that convention the petition, the Welles 
Chapter was installed May 13, with President Baitsell and Secretary 
officiating. 


The installation ceremony took place the Academic Roon 
Green Hall, with Miss Ruth Johnstin presiding. The charter was presented 
Secretary Ellery, and the charge the chapter was given President Baits 
The ceremony was attended the signers the petition, Sigma 
and associates who had joined the faculty since the original petition was 


mitted, President McAfee, and representatives from twenty-nine chapter 


The following chapter officers were selected: Professor Ruth 
dent; Professor Michael Zigler, Professor Helen Dod 
secretary Professor Helen Kaan, treasurer. 

the installation dinner, which was held Severance Hall, 
McAfee presided. Greetings and congratulations were given the 


Frank Allen, trustee the College; Professor Baitsell 


Ellery and Dr. Margaret Ferguson, research professor botany. 
The installation address was given Hall Professor Harold 


Urey, professor chemistry Columbia University, “Isotopes and 


Significance.” 
THE FLORIDA CHAPTER 


planned install the 76th chapter the Society the Sigma 
University Florida October 28. 
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Division Medicine 
The Mayo Clinic, Rochester, Minnesota 


Many years ago, student Heidelberg, read essay famous 
dealt with the borders the realm science. The domain 
knowledge was symbolized ancient kingdom. There was 
capitol; limited region roundabout was well ordered 
surrounding this latter was dense forest. This forest was haunted 
Some these were only fantasies, figments the imagination 
inhabitants the cultivated part the land; some truth were mis- 
demons. number highways radiated from the capitol, but although 
were conceived with the military purpose ultimate extension the 
borders, they mostly ended where the forest began, and beyond their endings 
few men dared venture. 

Consider the effect this kingdom science that came from the pioneer 
Louis Pasteur. The path blazed through the forest ignorance 
has been widened and straightened the scientists who followed him, and 
how has been converted into highway which paved and illuminated far 
the frontier. Mankind thus has been protected from most those diseases 
taused parasites. consequence, the pestilences the past longer haunt 
childbed fever has lost its terrors, and the mortality infants has fallen 
consequence also, surgeons operate safely, and public health 
tampaigns are ordered with such assurance that most the so-called infectious 
time undoubtedly will eradicated from the earth. have mind 
diseases yellow fever, typhus fever, hookworm disease, tuberculosis 
and syphilis. 

Sometime after Pasteur another path was blazed through the jungle, and 
this now being widened, straightened and lighted into highway. You have 
heard the story Eijkmann, the Dutch East Indies, the weak- 
legs chickens fed with polished rice and showed that giving the hulls 
rice cure the malady. That was pioneering. Along the trail came 
who eliminated the disease known from the Japanese 
was followed Pekelharing Holland, Hopkins England, 
Stepp Germany, and numerous others, including young Pole, Casimir 
Funk. Funk’s paper, published 1911, entitled “The Etiology Deficiency 
Presented before the Minnesota Chapter the Society the Sigma Xi, February 18, 


writing above find that recollection this essay duBois-Reymond, 
more than thirty years, was fantastic beyond compare. DuBois-Reymond pictured 
conqueror, day off, taking stock the borders his dominions, finding 
side free-holding people which might subjugated, but the other swamp, 
for his company knights and thus check his power: einen 
elteroberer der alten Zeit cinem Rasttag inmitten seiner Siegesziige verlangen konnte, 
Grenzen seiner Herrschaft genauer festgestellt sehen, hier ein noch zinsfreies Volk 
Tribut heranzuziehen, dort der Wasserwiiste ein seinen Reiterscharen 


und eine Schranke seiner Macht (Emil du-Bois-Reymond, Ueber 
Grenzen des Naturerkennens: 


Die Sieben Weltratsel, 3rd. Verlag von Veit und Comp., 
eipzig, 1907. 
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there appears for the first time the word “vitamin,” appli 


stance Funk had extracted from rice hulls, with which polyneuritis 
and beriberi man could cured. The blazing the trail was completed 
road-building began. Knowledge which previously had been 
incorporated the new nutritional highway, knowledge 
materials, the relative value nutrition different proteins, and 
space time shorter than the lives most firm foundations 
been constructed and the more dangerous turns the road have been per: 
eradicated. 
With this highway safe for travel, the next thing done was The 
people about it, convince them its stability, provide rules Food 
which would insure safe driving and prevent “jay-walking.” The 
been undertaken with unlimited enthusiasm, but not always thos 
qualified, and too frequently men whose interest was motivated 
mercial advantages obtainable. Promoting the vitamins, indeed, was dot 
such blaring trumpets that cautious men, including many physicians, 
the real interest the public health heart, became fearful that mor 
would result than good. Their cautiousness has aroused 
some the experimentalists nutrition which not deserved. Physicians 
learned from bitter experience critical new knowledge pertaining 
health. Their fingers have been burned too often. 
Not more than thirty years ago, when knowledge about parasitic diseas 
reached stage development comparable what now known about 
tion, there still were surgeons and other educated people who 
“germ theory.” well recall the extreme disgust with which ort! 


surgeon, having completed the manipulative care fracture 


requiring blood letting, would call his junior associate perform this par 
the treatment and say students the benches: job one 
‘sterile’ surgeon.” remember too how shocked were that older 
surgeon refused have anything with rubber gloves and the 
new ideas about Even today the public has much learn the dang 
which lurk unpasteurized milk, and the wherefores public health 
ures. blight Minnesota’s reputation the opposition here 
vaccination. surprise me, nor matter for impatience, that 
educated men and women, including some physicians distinction, are mean for 
ing the dark bypaths the forest ignorance, big, broad, and well-light 
the highway nutrition has become. 
you want the best popular guidebook, one that will describe each mile 
the new highway and much the scenery, brilliant narrative full wit but publi 
lacking essentially scientific accuracy, read Bread and 
and Furnas, published recently. Furnas formerly was the 
professor chemical engineering Yale. But let warn you: 
those books which, once started, cannot put down, matter how late 
night you go. 
The Furnases, suspect, are still their thirties; least the pers 
lost the impatience with which youth regards obstacles confronting the 
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new knowledge. “The reactionaries,” they say, “continually speak 
medical pinnacles, often with the best intentions, and tell the public 
words that tend still further becloud the issue between fads and logical 
director the metabolism department the Montreal General 
Hospital quoted ‘them saying: “Given ordinary, everyday diet— 
diet balanced the individual’s preference quantity, variety, taste and 
makes difference what the healthy individual “What 
mean, ‘healthy’?” the Furnases ask. 

The following reactionary gem attributed him: selection 
food has always afforded reasonable protection such members the race 
merited survival.” Since then (1929), however, this colleague has written 
more than one article describing deficiency conditions correctable 
the diet. 

The attitude the average doctor toward the newer knowledge nutri- 
probably reflection the public mind, the Furnases suggest. Like 
they say, doctors give the public what wants, and health measures 
resisted most people infringements personal rights. Doctors gen- 
are called when somebody sick. they nor the public think 
primarily terms prevention. They seem realize that large part 
the prevention, even infectious diseases, dependent upon physical stamina, 
Which turn partially dependent upon nutrition. The medical profession, 
because this public attitude, made trouble-shooters.” suggest that 
this reasonable criticism, both the public and very many, and perhaps 


majority, the members profession. Well people have not taken 


the idea, said have been prevalent China, paying doctors keep them 
Well and think true that the average doctor the private practice 
Medicine not conspicuous for social-mindedness. 
exceptions. 


However, there are thousands 
must not forgotten that promotion most our health 
has been effected largely through the efforts organized medicine. 
dislike that term “organized medicine.” Used connote the Ameri- 
tan Medical Association, suggests trade unionism, and late years, because 
the hesitancy the Association adjust its policies the growing demand 
jor wider distribution medical services, some part the public has been led 
believe that medicine unionized for the purpose defending selfish interests. 
actual fact the American Medical Association such thing; represents 
Simply society physicians. Eloquent Doctor Fishbein pictured the 
public press the mouthpiece its 100,000 members, but not quite that. 
disclosing nothing not already known—because the matter was all over 


the front pages the newspapers short time ago—when mention that 
group physicians, including many the scientific leaders 
the profession, publicly expressed their disapproval the policies the gov- 
delegates. any case, the Association already has begun take greater 
interest planning for better distribution modern Doctor Fishbein 
Personally deeply interested the public welfare. Most what has 
very sound and very wise, and batter has ever hit 100 per cent any 
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World Series. His the chief credit, among many other things, for the 
tion the Council Foods, which more moment. 


After one’s fiftieth birthday the past assumes more interest than 
before, and find myself taking considerable pride the exhausting stry 
great grandfather, Thomas who fought the cholera 
1849, the organizing the Minnesota Tuberculosis Association 
uncle, Longstreet Taylor St. Paul, and father’s important 
the campaigns against trachoma. These men, want the 
know, were all engaged private practice, and hence necessity interes 
primarily curative medicine. They were “trouble-shooters.” But 
tion such private practitioners, the membership the American 
Association includes thousands men who are officers public health 
one kind another whose time exclusively devoted public problems 

The task which today confronts those who are interested the 
health differs many respects from that which was accomplished 
cessfully our fathers and grandfathers. was possible provide 
lation for protection against infectious disease and the number 
needed educated about sanitation were relatively few. matters 
diet, legislation can help much less and progress must depend 
education. Unfortunately, most people will never read Bread 
Destiny” Sherman’s monograph “The Chemistry Food and Nutrit 
any the many other authoritative treatises available 
nutrition. Most people, sad say, cannot even distinguish between aut! 
and quackery. Most them, long retain the present system 
nomics, will get most what information they ever receive from comn 
advertising, which its very nature cannot disinterested. 

meet the problem mass education matters nutrition, the 
Foods was organized. first was called the “Committee 
the Council Pharmacy and Chemistry the American Medical Associat 
The pages popular magazines and newspapers were filled with advertisen 
food products. The growers, producers and distributors such 
had learned the value the health appeal. Great campaigns were pron 
natural foods, well packaged and prepared foods, with 
additions minerals and vitamins. Copywriters were especially 


iodin “prevent goiter,’ iron “combat 
and other minerals for other purposes. seemed that some 
was needed which could pass judgment food products and food 
the same way that the Association’s Council Pharmacy and 
had functioned effectively the field drugs, and that thereby the 
education effected advertising could guided that truthful 
would disseminated. The power advertising terrific. “It 
the whole world The money spent annually exceeds billion 
and told that the advertising foods represents substantial part 
this tremendous power could turned the socially useful purpose 
seminating truthful information about foods, might not impossible 
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our people the healthiest and most vigorous men and women the world has 
ever known. the other hand, like sales tax, the cost food advertising 
chiefly those who can least afford it, and assess them for the dis- 

members the original committee foods was selected the Board 
Trustees the American Medical Association. Acting advice received 
from the Council Pharmacy and Chemistry, they chose men who were out- 
standing authorities nutrition—biochemists, physiologists, pediatricians and 
Somewhat later the committee was reorganized into the present 
Council Foods whose membership follows: 


full-time secretary, Dr. Franklin Bing, A.B. (Pennsylvania), 
Ph.D. (Yale), formerly teacher physiology and biological chemistry 
Western Reserve University. 

Dr. Joseph Brennemann, chief staff the Children’s Memorial 
Hospital, Chicago. 

Dr. Edward Bailey, chief chemist the Connecticut Agricultural 
Experiment Station and member the Food Standard Committee the 
United States Department Agriculture. 

Dr. Morris Fishbein, chairman the Council and editor the Journal 
the American Medical Association. 

Dr. Philip Charles Jeans, professor pediatrics the State Univer- 
sity of Iowa. 

Dr. Howard Lewis, Ph.D. (Yale, 1913), professor physiological 
chemistry the University Michigan, and one who has long been 
with studies nutrition. 

Dr. James author standard monograph “Nutrition 
and Diet,” and professor medicine the University Alabama and 
past president (1935-36) the American Medical Association. 

Dr. Mary Swartz Rose, Ph.D. (Yale), author standard monographs 
nutrition and associate professor nutrition College 
Columbia University. 

Dr. Lydia Roberts, Ph.D. (Chicago), professor and chairman the 
Department Home Economics the University Chicago. 

And myself whom, since tonight, you know. 


Manufacturers food products, distributors, and others interested the 
promotion natural processed foods for which claims are made relation 
the promotion maintenance good health, are asked present the 
Council not only the product but also the advertising material used for advanc- 
ing sales, and these conform certain standards the product accepted 
complying with the rules the Council. Acceptance necessary before any 
product may advertised any the publications the American 
Medical Association. One these, the Journal the American Medical Asso- 


goes every physician the land. The product also will listed 
book published “Accepted foods,” and the manufacturers are allowed 
display, the package label and accompanying advertising matter, seal 
indicate that the product and advertising has been accepted—The Seal 
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number great advertising agencies and many 


indicated their willingness and now the number food 
which have earned the right display this seal impressive. 
amount advertising literature has been reviewed and 
the extent this work illustrated the accompanying table 
taken from report made 1933: 


TABLE 


Total products accepted 


Much the labor the Council may unrecognized because 
the elimination misleading health claims before they appear 
advertising. 


great deal advertising literature, particularly that 
the form educational charts, goes schools, and the 
reviewing and revising that this material receives cannot 
school teachers have learned not use matter for display which does not 
the Seal. 


these means those companies and advertising agencies whi 
willing tell the truth about their products, and thereby assist the 
nutrition, are given distinct commercial advantage. 

The principal rule for consideration food the Council 
product will accepted retained when the manufacturer his agent 
false, exaggerated, misleading statements its source, method 


tion, preparation, its value for nutritional purposes. Also, 
opinion the Council that the general policies given firm are 
detrimental the welfare the public, its products, otherwise unobject 
may rejected. addition, certain practices unfair 


ng al 


couraged, especially that making disparaging statements about the wai 
competing firms, whether not the product the competing 
been accepted. 


The Council strives impartial possible and 
fair. has axe grind, other than the interest the public, and 
belief that what being attempted should helpful the food 
the consumer. Truthful advertising pays the long run; what 
can gained deception always shortlived. 

The work the Council Foods and that the councils supported 
American Medical Association for the consideration drugs and appara 
for physical therapy necessitates the employment staff thirty-seven 
taries. 


The salaries these seecretaries, together with the 
for office space and facilities, are assumed the American Medical Associat 
whose burden further increased the fact that much advertising 
its publications because products which fail meet the standards 
these Councils, and which consequently are not permitted advertise 
its remuneration any kind received the members 
the Councils, and the charge that the Councils ever are influenced 
single member these councils would continue serve ther 
faintest truth such 


The idea preposterous. 
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rhe work the Council Foods has increased such extent that 
types foods, especially natural foods, cannot receive consideration. 
Several classes products, formerly accepted, have had removed from 
the list. Among them bread. During the past year the list “exemptions 
without prejudice the products themselves” has been extended sausage 


for coloring foods and Easter eggs; ice cream, sherbets and ices; eggs; 
fresh fruits and vegetables; spices and condiments, sauces, pickles, vinegar 
table salts other than iodized salt; salted peanuts; butter; candy, honey, 
ordinary fluid milk; and dairy orange drinks and tomato juice dis- 
tributed milk bottles dairies. Products falling into the foregoing classes, 
having nutritional value greater than usual products the class, which 
are promulgated with special claims, will reported when such action 
considered desirable. the case candy difficult for shed many 
tears. There little that can truthfully said for the social advantage 
promoting the sale sugar. chemical purity sugar its worst 
qualification; the consumption sugar automatically limits the consumption 
foods carrying vitamins and minerals. The action the Council dis- 
continuing consideration the items have named has had interesting and 
promising sequel. number manufacturers ice cream are considering 
the possibility forming their own organization for inspection and control 
their products and advertising. the food industries generally could 
persuaded establish such self-disciplining organizations, the entire field could 
covered and much more could accomplished than the Council can do. 

addition passing submitted products, the Council reserves the privilege 
publishing informative statements about foods any kind, whether not 
these are eligible for consideration have been submitted. 


The privilege, 
general rule, exercised only the case firms whose advertising 
flagrantly deceptive. example cited the Council was “Ovaltine,” manu- 
factured the Wander Company Chicago. the issue December 12, 
1931, the Journal the American Medical Association appeared report 
the Council from which have taken the following excerpts: 


“The advertising claims made for ‘Ovaltine’ were that was ‘Swiss 
food discovery’ and scientific food concentrate containing highly con- 
centrated form practically every single food element necessary for life’ 

‘recommended 20,000 physicians the world over 
and restorative food for convalescents and invalids, for stomach 
disorders and feeble digestion, for nervous and run-down conditions, 
means inducing calm, restful 


was claimed furthermore, and can cite only tenth these claims, that 
actually makes children want eat more—and 
nourishment and digestability every bite they take.” 

The product, advertised, was concentrated form malt, milk and eggs 
flavored with cocoa. The Council (then the Committee) found “Ovaltine” 
“an example the way which our recognized foods are exploited like 
credulous and ignorant people. 


the 


Here the emphasis 
impaired digestion, sleeplessness and nervousness; here again 


claims, here again are the exploitation foreign chemist 
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“Santogen,” the glorified cottage cheese, into America’s most popular 
tonic, more than decade ago. 


Fleischman advertising which was non-acceptable. The report cor 
“There are now available the open market number fresh and dehydrat 
yeast preparations which are advertised conservatively with 
the actual composition the product. Fleischman’s yeast, contrast, 

with grossly exaggerated unwarranted The adverse decisions 

the Council Ovaltine and Fleischman’s yeast, and many other similar 

tions, not imply that the products question are not wholesome foods. The 
fault, most cases rejection, the advertising. Another example cit 
the Council was Welch’s certified, pure pasteurized grape juice. There 
nutritional advantages grape juice. pleasant wholesome 
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the mystery associated with the type advertising that was used 


ner 


“To this added the claim for vitamin content—quite likely its 
malt does assure possible content vitamin B—but what 
has the user that the vitamin that contains preserved unchanged 
What assurance does have that the vitamin that present there 
such amount any service whatever? There are now 
the open market, for those who wish purchase beverages thi 
character, several products known composition, advertised honestly, wit! 
claims based their actual content. contrast, ‘Ovaltine’ sold wi! 
grossly exaggerated claims: its composition essentially mystery 
public, and even did contain what the manufacturers say 
could not the things the manufacturers say will. The 
‘Ovaltine’ represents flagrant abuse recognized principles 
advertising. many respects not accord with scientific fact, and 
therefore misleading the public. For these reasons the Committee 
Foods makes available this statement and lists ‘Ovaltine’ among tly 
products not acceptable.” 


This only one example dozens similarly plain-spoken judgments 
Committee, the later Council. Among the products found 


acceptable was Fleischman’s yeast, distributed Standard Brands, Inc., 


rk. Numerous reasons were given. can quote only one paragraph 


decision. appeared the issue the Journal the American Medical 


tion for January 24, 1937: athletes are presented, with 


comment that ‘their sturdy build shows they are abundantly supplied 
four important health-building vitamins’ would seem imply 
else need considered the diet. mention made vitamin nor 
any mention made calories protein, other dietary essentials, 
countless other factors involved the maintenance good health 
the four vitamins, and G.” The objection this case was 


omission, the omission involving deception. Much else was found 


erage, good source vitamin and certain minerals, very 
product. The Welch Grape Juice Company,* however, “leads the 


ieve that its product has specific properties for reducing weight, 


untrue; cannot ‘burn fat’ and its sugar chemically plays the same 


This decision was published the Journal the American Medical Associativ 
uary 27, 1934. 
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metabolism does any other available carbohydrate. Welch’s anything 
but ‘the big element the build-up diet the child, comparable mother’s 
claimed. advertising manifestly artfully designed piece 
enmesh the credulous and those uninformed nutrition and physiol- 
hodgepodge nutritional and physiologic chicanery, falsities, vagaries, 
misrepresentations and claptrap, revival the nostrum blurbs the past.” 
These pleasant phrases are quoted from the decision. Perverse advertising 
this character brings good advertising into disrepute and does harm the 
majority the food trade. ‘The company, when informed the opinion, failed 
express willingness accept the changes suggested, and therefore its product 
was rejected. Had responded differently, the Council willingly would have 
assisted, regularly its custom, the preparation advertising which 
would socially beneficial. 

This brings the subject foods with therapeutic claims. The Council 
considers them separately, and believing that treatment existing disease 
subject which only physicians are competent act, permits such claims 
only when the advertising limited medical journals. The layman cau- 
tioned beware so-called “health foods” for which the makers claim cura- 
tive health-giving properties. The Council has been explicit defining the 
proper use such terms health, and wholesome. permits 
statements well-established nutritional physiologic values foods, but 
considers the term health food, and claims statements the effect that food 
gives assures health, misinformative: adequate complete 
diet and the recognized nutritional essentials established the science 
nutrition are necessary for health, but health depends many other factors. 
one food essential and there are health foods. The term 
healthful used, commonly means that the food described corrects 
possible nutritive deficiency some abnormal condition such manner 
actively promote health. incorrectly implies that the food possesses 
unique (or unusual) health-giving properties which makes its use 
advertising misleading.” Healthful and wholesome, dictionary defini- 
tion, have almost identical meanings; the former, however, carries active 
significance, whereas wholesome indicates only that the food described 
sound, clean, fit for consumption, and free any objectionable qualities. 
Healthful, therefore, objectionable and should replaced wholesome 
food advertising.” 

Advertising through the mails, although regulated the rules the Post 
Office, very difficult control. “Sucker lists” are compiled professional 
snoopers who sell them the purveyors nostrums for the exploitation the 
sick. For instance, persons who have diabetes, know from large expe- 
rience, soon are found out these vampires, and from then are deluged 
with intimate, solicitous letters advising trial this that “cure,” the 
use some so-called “diabetic food.” general decision the Council 
so-called “diabetic foods” reads follows: 


“There authoritative evidence that commercially prepared special 
abetic foods are limited usefulness the diabetic patient and that 
the availability insulin makes them longer necessary. 
substitutes for ordinary foods are not favored; much better for 
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the diabetic patient learn how plan his diet with foods 
use and readily available. The diet should exactly prescribed 
hydrate, protein and fat and total calories. 

“The designation food diabetic food merely because 
carbohydrate now unwarranted and misleading and gives the 
impression either that the food, taken unrestricted quantities diaber, 
harmless that has remedial action. Except for the necessity 
restricting foods avoid overstepping the food tolerance, there are 
cial diabetic nutritional requirements. The exploitation 
low carbohydrate foods containing excess protein for use 
patients unwarranted. Protein may tolerated almost 
not quite poorly, starch diabetes.” 


the preachments faddists the advertising competing foods. 


instances wholesome foods that have been hurt such prejudice 


margarine and white bread. The Council has attempted, publishing the 


facts, correct the false impressions. Thus several brands 
bear its Seal Acceptance, and much has been done wear down the opposit 
bread. Let quote from Dr. Fishbein’s comment bread: 


“Before making definite statement the actual value whit 
flour bread contrasted with whole wheat, should emphasized 
again that neither white flour bread nor whole wheat bread constitutes 
single article diet for any intelligent person. pointed out 
McCollum, there are many reasons why the American can eat whit 
flour bread satisfactorily. ‘White flour,’ says, ‘keeps much 
than whole wheat flour, and can handled with less commercial hazard 
The American public likes white flour bread, and not see any reason, 
continues, ‘why this taste should disturbed. The important thing 
insist upon the consumption sufficient amount what have 
termed the protective foods—milk and vegetables the leafy type—t 
insure that calcium deficiency, and the vitamin deficiency white bread, 
will made baking technologic research able incorporate 
larger amounts milk solids the loaf bread otherwise insure 
a-sufficient amount calcium and the important vitamins, even this charge 
cannot rest against white flour bread. 

“The supporters whole wheat against white flour for 
purposes argue that the human bowel requires certain amount rough 
age order exercise its functions satisfactorily. This point must no! 
considered without reference the varying conditions that may exist 
different individuals. Dr. Alvarez the Hooper Foundation 
Medical Research has vigorously attacked the unguarded and unqualified 
recommendation coarse food substances: ‘Some men and women 
can greatly helped bran,’ says, ‘and their constipation can 
cured they happen have the digestion ostrich; but the 
happen have congenitally defective handicapped digestive tracts, 


The Council does not limit its activities criticism. Where popular 
found injurious the food industry attempt made combat 
Such prejudice also socially disadvantageous. some cases 
the survival antiquated scientific opinion, but usually has been built 
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have ulcers narrow places, they cannot handle the mass 
indigestible material, and they promptly get into Many other 
dietary substances such celery, lettuce, spinach, and raisins provide 


roughage. Why ask bread like Messalina—all things all men?” 


Another example the effort the part the Council protect the food 
industry against unjustifiable criticism recent report cereals. The theory 
had been advanced, high nutritional circles, that cereal products contain 
toxic decalcifying substance. After reviewing the available evidence the Council 
concluded that the theory was not sustained and that the hypothetical toxamin 
did not exist. “Hence,” they added, “there appears necessity the 
present time fortify cereal products intended for general human consumption 
with vitamin order overcome the effects alleged factor.” 
Another example presented the problem lead foods. This given 
special attention and, from review the evidence obtainable, was con- 
cluded that the products standing accepted the Council contain either lead 
minute traces, which are known hygienic significance. 


The Council has published the numerous reports various phases 
the many principles connected with the subject nutrition. The first series, 
published jointly with the Council Pharmacy and Chemistry, dealt with 
vitamins. The articles which appeared between April and August 1932, 
were written such eminent and dependable authorities the late Alfred 
Hess, the late Lafayette Mendel, and McCollum. will always 
remembered for his fundamental research scurvy and rickets. Mendel, pro- 
fessor physiological chemistry Yale, was the very top flight con- 
tributors the science nutrition. McCollum, the Wisconsin Agricultural 
Experiment Station, was first isolate vitamin Later became professor 
the Department Chemical Hygiene the School Hygiene and Public 
Health the Johns Hopkins University. 

new series authoritative reports the vitamins now has been pre- 


pared for publication. the meantime, authorized reports have been published 


variety other topics nutritional interest. 
are: 


Among some recent ones 
“The Nutritional Significance Bran,” “The Nutritional Significance 


“Vitamin Milk,” “Dextrose, Its Place the Diet Normal 
Adults,” “Strained Fruits and Vegetables the Feeding “The 
Nutritional Significance the Curd Tension Milk,” and “The Alleged 
Effect These reports and publications, prepared 
authorities and approved the Council, are intended for the guidance the 
food industry well for the education physicians. Reprints them are 


made without charge, and many teachers and others who request 
th 
them, 


The various activities the Council not only have borne fruit regards the 
standards advertisers accepted products; the influence also apparent 
the advertisements products not submitted even those that have 
been rejected. This true for Ovaltine and Fleischman’s Yeast, which 
reference was made above; not that the advertising either these products 
would acceptable now, without considerable revision, but that both cases 
improvement has occurred. The same can said the advertising the 
Kellogg products from Battle Creek and Cream Wheat, and numerous 
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other well-known brands processed foods. Advertisers 


that elevating their standards helpful them the public. 


1 


permitted could quote from dozens letters which leaders the 
industries have given expression this opinion. single example must 


time 


GENERAL MILLS, INC. 
MINNEAPOLIS, MINN. 
October 31, 
Dr. Morris Chairman, 
Committee Foods, 
American Medical Association, 
535 North Dearborn Street, 
Chicago, 
Dear Doctor Fishbein: 

These days business executive finds many occasions for expressing 
dissatisfaction that rare pleasure feel impelled write lette: 
expressing complete satisfaction. 

Upon reviewing the experience nearly five years which our com 
pany has had with your Committee through submitting, studying and 
discussing with you all our major products and their advertising, 
can truthfully state that during this period relationship with 
individual group any subject has been more pleasing 

course, have occasionally disagreed. This has been the nature 
the exception that proves the rule, and where these disagreements 
have arisen, have respected your Committee even more consequence, 
and know they, too, have appreciated our problems. 

feel that from this close with your Committee have 
gained distinctly three ways: 

the first place, have replaced considerable superficiality with 
definitely growing desire for complete knowledge and facts the 
our advertising personnel and advertising agencies respect 
nutritional aspects our products. feel that this has been definite 
educational advantage, not only but consequently the public which 
serve. makes feel much surer our ground and gives greater 
pride our job and our accomplishments. 

the second place, feel that have definitely benefited and are 
increasingly benefiting our relations with the public and the trade. The 
Seal Acceptance your Committee all our principal products and 
the advertising those products, is, feel sure, growing asset 
This particularly true today when there discernible many quarters 
growing skepticism concerning the merits certain products industry 
and particularly the advertising claims made for these products. 

Thirdly, and manner means least importance, have been 
enabled start what believe sound progress respect present- 
ing our products and their true merits large group professional 
people, both the medical profession and related fields, who have 
influence upon the diet the Nation. have been able, wit! 
knowledge have gained through work with your Committee, 
many messages backed your seal, which have presented prin 
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ugh the pages the Journal the American Medical Association 
and Hygeia. While prior our with your Committee 
did not consider these journals integral and important part our pub- 
licity program, today consider this phase extreme importance and 
have consequently enlarged our schedules 

Probably there will continue upon rare occasions arise issues upon 
ich may disagree. such event both shall state our position 
frankly. However, cannot refrain from expressing this letter the 
unusual satisfaction which has come from this relationship and our hope 
and belief that with your Committee fundamental public 


service, 


Sincerely yours, 


(Signed) Davis. 


And now have come the place where must apologize for saying 
about fads, fancies and fallacies. These are habitants the forest 
ignorance, has been suggested, and must succumb advancing popular 
knowledge. they can deprived the economic advantage untruthful 
commercial advertising few them will present much problem, and you 
want more information about them you can turn many books, like Bogert’s 
“Nutrition and Physical Fitness” and Fishbein’s “Fads, Quackery and Heal- 
Furthermore, audience which would attracted the announcement 
lecture sponsored the Sigma Society cannot contain many individuals 
susceptible the more glaring nonsense food faddism, although there 
always the danger gathering the Intelligensia, that someone “has been 
educated beyond his intelligence.” Among those who can prevailed upon 
write testimonials for this and that hocus pocus, one always finds number 
governors, senators, preachers and even “educators.” any these are 
here shall have risk their being disappointed failure comment 
unkindly about their favorite obsession. remarks must brought 

authoritative pamphlet “Facts, Fads and Frauds Nutrition,” 
prepared Mitchell and Cook and published the Massachusetts State 
College, contains the following quotation from Dr. Jean Bogert: 


“The fact that food fads flourish because people want them. makes 
little difference the food faddist whether the particular dietary cult 
follows incorporates few grains truth along with the dross not; 
attracted this cult because satisfies some craving try novel 
dietary, fashion, attract attention being unusual diet, 
trom the desire something about his health. may benefit the 
simpler diet, more regular living, and especially through the belief that 


few the numerous faddists exposed the Bureau Investigation the 
American Medical Association the following: Howard Journal the 
American Medical Association, February 25, 1933; Defensive Diet League 
erica, George Harter, Journal the American Medical Association, June 20, 
1925; “Sanatology, Clark, Journal the American Medical Association, 
March 31, “The System, Professor Paul Journal the American 
Medical Association, January 24, 1931, and April 18, 1936; Sampson, his National 
Health League Scheme,” Journal the American Medical Association, July 12, 1930; 
Benjamin Gayelord Hauser,” Journal the American Medical Association, April 17, 
1937; “Compatible Hygeia, August, 1936; “The Eighteen Day Hygeia, 
September, 1929. Reprints any these reports are obtainable from the library the 

Medical Association, North Dearborn Street, Chicago, 
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will helped, but this proves nothing the theories 
cult based, and the same results might have been more painlessly attained 
other means. The food faddist psychological type ang 
often drifts from one dietary cult another; long have 
type people such large numbers, diet fads and cults will persist 
will profitable their originators. 

“The way saner and better balanced judgment about diet 
course, through education the facts about foods and the 
edge casts out fear and the food cultist trades fear. Everyone 
know the elementary facts what constitutes adequate and 
diet, along with few common-sense rules about how diet should adapted 
body build, and how needs altered cope with adverse conditions 
like constipation indigestion. Then people need longer bewildered 
what kind diet follow, nor agitated food fads and fancies. 


the pamphlet mentioned, reference also made recent 
lished Fortune (May, 1936, 86), and considered one the best popula 
food articles recent date. Its author comments that: food 
flourish the United States than any other civilized country earth, 
most them are wrong. They thrive the minds the same people who 
about their operations; and like all mythology, they are blend fear, 
cidence, and advertising.” 

the risk repeating what already may have been told those who 
preceded this series lectures “Man and His Diet,” must 
the general principles good nutrition; because these are the “rules the road 
the highway nutrition. you will investigate, you will find the 
expressed essentially the same terms Ex-President Hoover’s White Hous 
Conference “Child Health and Nutrition,” the Mixed Committee 
Problems Nutrition the League Nations, and all other accredited 
authorities the science nutrition. They are: 

Eat more liberally what McCollum named “the protective foods,” milk 
cream, eggs and cheese, green vegetables and the principal fruits. The America 
diet probably sufficiently supplied with meat, potatoes and other tubers 
dried beans, peas and nuts. You probably could with somewhat less 
and much less sugar. 

for variety purchasing food. Not everything known 
what essential. The principal food factors have been isolated, but there 
others not yet identified. Safety lies diversification the diet, and dang: 
attends restriction. one food perfect food. 

Watch your weight. Obesity shortens life expectancy and 
development diabetes and other so-called degenerative diseases. the 
weight lies above the standards set the actuarial tables the life 
companies, limit the intake fats, starches and sugar, but not that 
other protective foods. 

Don’t expect too much, even perfect diet. Other things than 
can cause ill-health. The rules the road are designed for community healt! 
and may need modification meet the requirements certain individuals. 

Based apparently upon suggestion made Miss Gillett, the United 
Food Administration, during the World War, issued part its 
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simple suggested family food budget. 


This, according Professor 


“Divide your money into fifths and spend: 
One-fifth, more less, for vegetables and 
One-fifth, more, for milk and cheese 
One-fifth, less, for meats, fish and eggs 
One-fifth, more, for bread and 


One-fifth, less, for fats, sugar and other groceries and food adjuncts.” 


suggestions are still good, and the Furnases commented about them, 
they will “turn faddist from his flare, nor interest those trying tune 
the occult, for the summary contains nothing spectacular, nothing attract 
other peoples’ attention, nor there single crazy idea the lot.” 

the report the Committee the Problem Nutrition the League 
shown that the levels food consumption depend primarily 
upon two factors—the amount real income the disposal the family 
individual and the intelligent use that income meet food requirements 
Where income adequate the problem one education. America, with 
our higher standards living, the important problem obviously education, 
and the advertisers foods, without hurt themselves, can help immensely, 
they will, solving this problem education. 

Truthful food advertising provides people with the information they need 
understand nutrition, and better nutrition unquestionably will benefit our 
people immensely. the other hand, incorrect fraudulent advertising works 
immeasurable harm. Therefore, would like add one more rule the “rules 
the road.” follow the highway markers placed the package labels 
and advertising matter those products which have been accepted the 
Council Foods—The Seal Acceptance. When purchasing foods give 
preference brands that bear this label. Thereby you will protect your 
also you will help convert food advertising into socially beneficent institu- 
tion carrying truly educational information about foods and nutrition the 


consciousness those less able than you are protect from 
prejudice, fads, fancies and fallacies. 


to 
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INFLUENCES THAT AFFECT TRANSPIRATION 
FROM PLANT LEAVES* 


Johns Hopkins University 


LEAF STRUCTURE AND WATER MOVEMENT THE LEAF 


Living leaves contain great deal liquid water, which held 
against the leveling influence the earth’s gravitation number 
mainly those imbibition, osmotic pressure, gas pressure, surface 
liquid cohesion and adhesion. the mature leaves many plants the 
content per unit leaf area leaf volume very great, but very sma 
the leaves some plants. Microscopic examination 


reveals structure essentially like that 
cated the diagrammatic cross-section 
chambers diverse size and shape, 
from one another and bounded more 
porous cell walls, cellulose similar mat 
rial. These walls (represented the 
the diagram) hold liquid water 
according their various water-holding 
pacities. Many the chamber cavities 
are filled with water; namely, the 
all living cells and the cavities the dead-c 
chains that make the mature vessels 
leaf veins. Sections two vessels are 
the diagram. Other chamber cavit 
are filled with gas; these are mainly irregular 
shaped intercellular spaces, stippled the 
gram. course the proportions leaf spac 
occupied the liquid water, wet walls and gas 
filled chambers vary greatly according 
kind plant referred to, but generally 
that representative mature healthy leaves 
all three phases matter: apparently 
tinuous solid phase (porous cell walls), 
tinuous liquid phase (in cell walls, cell cavites 
and vessel cavities), and gas phase that 
largely continuous 
Diagrammatic sec- The liquid phase always 
Vessels, sieve-tubes, contains also suspended 
stoma, stom; cuticle, materials many sorts, especially the 
protoplasm, which regularly lines the 


Based address given before the Maryland Chapter the Society the 
the University Maryland, December 1936. 
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ture living cells. Active protoplasm generally fluid enough flow 

within its cell under suitable conditions and the vacuolar masses cell 

enclosed the protoplasmic linings, are highly fluid, while vessel sap 

Water movement from roots leaves and from region region within 

proceeds according various pressure gradients and various forms and 

degrees resistance. Most the water supply arrives from the stem 


the transpiration stream, the vessels, which are long tubes with infrequent 
cross-partitions and protoplasm. relatively very small proportion prob- 
ably arrives through living cells, especially through the sieve-tubes, and some 
may move into the leaf within the pores wet cell walls, without traversing 
cell lumina. When the water moves through tissue living cells its passage 
through and across cell walls can generally occur only diffusion and gen- 
erally progresses mass streaming within cell cavities only when currents are 
present there, otherwise diffuses across these cavities also. 

remembered that mass flow generally carries water and solutes 
together the downward direction the prevailing hydrostatic gradient, 
while water and dissolved substances all move independently one another 
diffusion, according their respective diffusion gradients. course dif- 
always very slow, while mass flow may very much more rapid. But 
flow solution may slow water diffusion. ade- 
quately great hydrostatic gradient may drive water slowly through tissue 
with semipermeable septa, spite osmotic water gradient opposite 
direction. thus seen that when water passes very slowly from one cell 
another, from vessel adjacent cell from cell vessel, movement may 
due either diffusion flow, both. Without further consideration 
these complex questions concerning the causation very slow water move- 
ment, clear that all water transport through the plant conditioned, and 
its rate momentarily and locally determined, partly steepness gradients, 
either hydrostatic pressure (for mass flow) liquid vapor diffusion, 
and partly whatever resistances are currently interposed the various paths 

movement. course movement more rapid with steep gradients and with 
low resistance, and conversely. Other influences being constant, rate flow 
more rapid higher than lower temperature, because the temperature 
influence viscosity aqueous solutions, and the diffusion rate also more 
rapid with higher temperature. There doubt that the vessels are the paths 
least resistance water movement from roots foliage and that practically 
all the transpiration water reaches the leaf mass flow through these 
channels. 


may turn aside momentarily remark that the sieve-tubes (of roots, 
stems and leaf veins), which are special interest connection with the trans- 
port solutes and from the leaf, may sometimes considerable importance 
connection with water movement into the leaf. These are chains elongated 
living cells with large central vacuoles cell sap within their protoplasmic 

and with relatively broad protoplasmic threads connecting adjacent cells 
through the large pores the sieve-plates. Two sieve-tubes are indicated 
section the diagram. When currents protoplasmic circulation are 
present the lumina sieve-tube the fluid each tube segment subjected 


stirring motion that carries water and solutes together both upward and 
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segment according their diffusion gradients and according the 
with which they pass across the perforated partitions. 
specified hydrostatic pressure gradient water movement through these 


UDES 


may more rapid than movement through other living tissues, but 


downward mass flow, and the several substances diffuse from seom 


Rinent + 


rapid than continuous mass streaming the vessels. 


Transpiration water generally moves from stem leaf rate that 


CaCiness 


maintain the foliar water content replacing the water 
transpiration. Most passes out from the vessels the veins, 

neighboring living cells, and eventually reaches exposed cell walls from 
vaporization finally occurs. Some water may move vapor across 
spaces and some liquid water may move within the wall pores, but resistance 


such movement must great. 


The liquid phase the leaf obviously interrupted locally the 


intercellular spaces but also partially interrupted the solid phase 
the walls themselves, which vary greatly their water-holding capacity 


their resistance water passage. this connection need give 


attention the outer walls the upper and lower epidermises our 
sentative leaf, which are externally covered coated with cuticle. 


wax-like consistency, more less nearly but not completely 
shown section the blackened areas the upper and lower margins 
figure Although saturated nearly saturated with water, its water 
per volume unit ‘very much lower than that the usual cell-wall material 
greatly retards water vaporization, much though the leaf were coated wit 


nearly waterproof varnish. The upper cuticle ordinary leaves comm 


much more resistant transpirational water loss than the lower. 


Stomatal openings are tiny intercellular slits 
the leaf epidermis, each bounded two 
adjacent kidney-shaped epidermal cells. 
single open stoma the lower leaf epidermis 
shown cross-section diagram (stom., 
figure and surface view bit leaf 
epidermis with several more less widely open 
stomata shown diagrammatically figure 
Each stomatal opening continuous with the 
underlying gas-filled space, which thus joined 
directly the outside air. Because the irregu- 
lar intercellular chambers the leaf are gen- 
erally connected with one another, the internal 
atmosphere the leaf nearly quite con- 
tinuous throughout. also continuous with 
the external atmosphere when stomata are open. 
This internal atmosphere tends always toward 
water equilibrium with the imbibed water 
walls around the gas-filled chambers, and con- 
sequently the water-vapor tension the sub- 
stomatal air usually greater than that the 
external atmosphere. 


Fic. Diagrammatic sur- 


epidermis, with three 


less widely open stomat 
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FROM PLANT LEAVES 


are characterized having stomata both leaf surfaces while 


others them only the upper surface only the lower one. Stomatal 


frequency varies greatly among different species and varieties, also among 
plants the same form grown under different complexes 
environmental conditions, and often varies from region region the same 


the same leaf. The average number these organs per square 
t 


millimeter surface (one side) may have any value between zero and 600 
more. For example, the following are averages for mature leaves: 


Number stomata per sq. mm. 
of leaf area 


surface Lower surface 


English ivy (Hedera) 
Red clover pratense) ........... 221 315 
Evening primrose (Oenothera biennis) ..... 364 
Water hyacinth (Eichornia) .............. 182 


Stomata vary greatly size from plant plant, and even the same surface 
single leaf. The some representative dimensions (in thou- 
sandths millimeter) stomatal openings when widely open: 


Length opening opening 


Water hyacinth ............. 
Evening primrose (Oenothera biennis).... 


water transpired from leaf somewhat more rapidly than enters, the 
leaf naturally becomes drier, some parts being more affected than others. This 
commonly occurs the daytime, but night the rate transpiration usually 
greatly reduced and then the rate entrance generally exceeds the rate loss. 
Consequently the water content each leaf usually decreases from morning 
afternoon evening but usually returns its original value before the 
following morning. When this daytime drying proceeds critical stage 
wilting occurs, and wilted leaves not recover the following night period, 
being still wilted the dawn the following day, then the plant really 
suffering from drought. the leaves many kinds plants the symptoms 
wilting are easily recognized loss rigidity and bending, 
curling drooping, but many plants (such oleander, for example) even 
pronounced deficit foliar moisture not readily recognized through casual 


observation. Pre-wilting stages water deficit leaves have been called 
stages incipient drying. 


CUTICULAR TRANSPIRATION AND STOMATAL TRANSPIRATION 


Two kinds foliar transpiration are distinguished, cuticular transpira- 
cuticular transpiration vaporization water 
occurs just the leaf periphery (from the cuticle and from trichomes hairs, 


present) and the water vapor produced escapes the surrounding air 
forms. 


tion and stomatal transpiration. 


stomatal transpiration, the other hand, vaporization occurs the 
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peripheries the substomatal chambers, into the internal atmospher 


e 


leaf, and the water vapor thus produced diffuses subsequently throy 


xh 
stomata into the surrounding air. 

The fundamental driving pressure cuticular transpiration just the 
pressure the exposed surface the liquid water held the 
pores the cuticle. Other conditions being constant, course 
foliar temperature higher, and conversely. Because the wax-like naty 
cuticle and its low water content even when saturated, cuticular vapor 
never approaches magnitude the corresponding vapor pressure free 
pure water, aqueous solution like the solutions within the cells 
vessels. Cuticular transpiration from leaf surface therefore generalh 
much slower than stomatal transpiration when open stomata are frequent 
often relatively important when stomata are sparse 
closed. When leaf has stomata only one side all transpirations from 
surface without stomata must cuticular transpiration, but 
transpiration occur from surfaces with open stomata. Transpiration 
cuticle surface provided with stomata sometimes 
transpiration. 

Water lost vaporization from cuticular surface tends replaced 
movement additional water from behind, but vaporization may exceed 
times incipient drying and the superficial layer cuticle may then 
slightly drier than before. that occurs may suppose that the 
microscopic water-air menisci the outer openings the cuticle pores 
more curved retreat somewhat, thus decreasing the vapor pressure 
surface and tending retard cuticular transpiration. 

The driving force stomatal transpiration the vapor tension wat 
vapor the substomatal chambers. commonly greater than the 
tension the outside air but not great the vapor tension 
air the same temperature. Its magnitude depends the rate outwar 
diffusion vapor into the outside air and the vapor pressure the im! 
tionally wet cell-wall surfaces that surround the chambers; health thes 
surfaces are regularly free superficial liquid. That vapor pressure 
ent temperature and the degree which these surfaces are kept 
movement liquid water from deeper regions the leaf and from the ste 
When the rate vaporization exceeds the rate renewal the exposed 
their outer layers, become drier than before—as the case the cutick 
when cuticular transpiration excessive—and the vapor pressure the expose 
wall surfaces consequently lowered. Because the water content the 
walls around the substomatal chambers very great when the leaf adequate 
supplied with water, their vapor pressure may decreased 
drying long before wilting supervenes, and stomatal transpiration may thus 
considerably retarded without any narrowing the stomatal 
advanced incipient drying the beginning wilting often causes more 
stomatal closure also. The retreat the submicroscopic water-air 
into the pores the walls surrounding substomatal chambers generally 
more influential retard stomatal transpiration than the corresponding 


menisci into cuticular pores effective retard cuticular transpiration, 
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TRANSPIRATION FROM PLANT LEAVES 
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the water content cuticle never nearly great that the substomatal 
healthy leaves. 


Wallis 


AND VARIATION THE TRANSPIRATION RATE 


Transpiration generally more rapid day than night and becomes 

more rapid the plant grows larger and less rapid when the soil about the 
roots becomes too dry. accelerated sunshine and wind, also high 
air temperature and low air humidity. The transpiration rate for either surface 
any individual leaf fluctuates from minute minute throughout day and 
night and from day day. thus clear that the transpiration rate influ- 
enced many sorts conditions, some these being effective from within 
while others act the environment. Some representative day-night graphs 
transpiration are shown the broad lines figure 


SCALE 


SUNFLOWER 


ORDINATE 


| 


HOURS 


HOURS 


Fic. Graphs showing, for clear summer days, the day-night marches 
wet transpiration (broad lines, and atmometric evaporation (narrow lines, ¢), 
also the march total sunshine intensity (dotted line part and that 
atmospheric hygrometric deficit (dotted line part B). 

wa 

cutic INTERNAL INFLUENCES THAT AFFECT THE TRANSPIRATION 
RATE 

the ¢ 


The internal influences that affect the transpiration rate directly may use- 
fully summarized as: (a) the area the leaf surface, (b) the water-vapor 
pressure the cuticle, (c) the frequency stomata, (d) the average size (or 
diffusive capacity) the stomatal openings and (e) the vapor tension the 


substomatal chambers. Both the vapor pressure the cuticle (its tendency 
drive water vapor into the air cuticular transpiration) and that the cell 
walls about the substomatal chambers (their tendency drive water vapor into 
the chambers and outward through open stomata) are dependent the nature 
y retred 


the surfaces involved and upon their temperature, well their relative 
legree wetness, and also upon the current rate which heat from absorbed 


imt 
thus 
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radiant energy being received the vaporizing surfaces without 
rise temperature. Wetness walls cuticle naturally depends 
the previous rate water renewal and partly the previous rate 
therefrom. The influences absorbed radiant energy, air 
humidity and air movement are considered external influences. 
The internal influences affecting transpiration vary greatly from 
plant, from leaf leaf, from one leaf surface the other, and from 
region the same leaf surface, and they often fluctuate widely throug! 
day-night period. shall mainly confine myself now consideration 
march transpiration for representative leaf throughout typical 
period without precipitation, supposing that leaf area and stomatal frequen 
are maintained constant throughout the whole period and that the 
structure the leaf also remains essentially unchanged excepting for 
movements. Then the internal influences that fluctuate from minute miny 
and from hour hour are just the water-vapor pressure cuticle 
stomatal chamber walls and the average stomatal diffusive 
ture changes are influential mainly because they are accompanied 
ing changes the vapor pressures the evaporating surfaces. 


EXTERNAL INFLUENCES THAT AFFECT THE TRANSPIRATION 
RATE 


The only external influence that affects transpiration directly the resistan 
offered the adjacent layer external air. But air movement generally 
reduce that resistance, continually replacing the adjacent air layer 
drier ambient air, while absorbed radiation and air temperature influence 
vapor pressure the leaf surfaces. Therefore air movement, the temperatur 
and vapor tension the ambient air and the drying effect sunshine are con 
monly considered the external influences that take part—although 
the determination transpiration rates. Air resistance transpiration 
almost wholly due the presence water vapor the adjacent air layer 
which gives rise vapor tension that tends drive water vapor 
cuticle and through the stomatal openings into the chambers beneath. 

clear that transpiration increases the water-vapor tension the 
air. But water vapor diffuses slowly from the closely adjacent air layer 
the ambient air and the adjacent layer continually being swept from the 
surfaces and replaced drier air from farther away—through the action 
gentle convection currents various directions the more rapid and near! 
horizontal air currents that recognize breeze wind. The vapor tens 
the thin layer air next leaf cannot essentially like that 
ambient air excepting when air movement rapid enough effectually 
vent accumulation water vapor (the vapor blanket) the very near 
the foliar surface. The sweeping influence wind, accelerate 
tion, always very great importance, but its mechanical influence (as 
pressure bends and waves plant leaves and fro and alters their exposure 
not neglected this connection. Wind velocity commonly fluctuate 
greatly and irregularly throughout day-night period. 

the heat supply leaves and the loss heat from them, the 
naturally tends always approach state heat equilibrium with the 
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FROM PLANT LEAVES 


the leaf cooled transpiration, outward heat conduction and radiation, 
warmed inward conduction and radiation—and also condensa- 
water whenever transpiration negative. The temperature the 
adjacent air layer presumably nearly like that the leaf surface most 
When transpiration rapid the temperature leaf and adjacent 
air often much lower than that the air farther away, but with intense 
and slow transpiration, leaves are frequently considerably warmer 
than the general atmosphere. The temperature the ambient air, which 


readily measurable from time time, commonly rises the forenoon and falls 


the afternoon. 

Absorbed sunshine naturally acts raise leaf temperature, but may 
increase the vapor pressure cuticle and substomatal cell walls without rais- 
ing leaf temperature correspondingly, for much the heat thus received 
rapidly transpiring leaf promptly becomes latent through vaporization water. 
small proportion the solar energy absorbed green leaves becomes 
latent the formation carbohydrate photosynthesis, but that negligible 
the present connection. The drying influence sunshine commonly increases 
from morning noon and then decreases till nightfall, but its diurnal march 
likely greatly and irregularly modified clouds, and the study and 
interpretation its fluctuations’ with reference transpiration are therefore 
very difficult. 

The pronounced and rapid changes light intensity that commonly occur 
morning and late afternoon often exert very great indirect influence 
transpiration through the photeolic responses motile stomata. The stomata 
many plants open the morning because increasing light intensity 
and close the evening because decreasing light intensity. The complex 
mechanisms means which these photeolic responses are brought about 
need not considered here further than remark that the turgor the 
stomatal guard cells increases with the increasing light intensity early morn- 
ing and decreases with the decreasing light intensity early evening, and 
that the opening and closing movements are due turgor increase and decrease, 
respectively. But turgor alterations guard cells are occasioned also non- 
photeolic changes the water relations these cells and the neighboring 
tissues, and stomatal movements are therefore not always explained 
reference alterations light intensity. Motile stomata frequently show clos- 
ing movements the daytime with advanced stages incipient drying. 


STOMATAL DIFFUSIVE CAPACITY AND ITS DAILY 
FLUCTUATION 


clear that outward diffusion water vapor from the substomatal 
chambers must greatly retarded when most the stomata are closed and 
when the vapor tension the outer air does not the same time greatly 
retard that diffusion. idea the general manner which motile stomata 
may alter throughout clear day may had from the following approximate 
averages length and width the nearly elliptical cross-sections stomatal 
penings the lower surface mature leaf August lily. Dimensions 
are given thousandths millimeter. 
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3:00 
Hour observation..... a.m. a.m. a.m. p.m. p.m. 
1.4 3.6 6.5 11.0 
0.6 1.1 1.3 0.3 


These stomata were clearly more widely open 3:00 p.m. than any 
hour for which averages are shown, their average length and width being 

respectively, about eleven and five times great about 
were opening 4:30 a.m. and had become well opened 5:30, and they 

nearly closed 6:30 p.m. and 12:30 a.m. 

has been found that the diffusive capacities for gas 
tiny circular openings multiperforate septa are not proportional the 
sectional areas the openings but are approximately proportional 
perimeters their cross-sections—at least when distances apart are not 
than about ten times the diameter the openings, which generally 
foliar stomata. There good reason for supposing that the average 
diffusive capacity leaf surface generally nearly proportional 
average perimeter ellipses having the lengths and widths the stoma 
apertures. Considering the perimeter elipse nearly proportional 
sum its two axes, and regarding ellipses the stomatal apertures 
August lily leaf, just set forth, may compute the following 
coefficients for the average elliptical perimeters the several hours 
tion. (Multiplying each these 3.14 gives satisfactory 
[in micra] the average elliptical perimeter question.) 
each these coefficient values terms the value for 3:00 p.m. 
the relative coefficients shown parentheses. 


5:30 10:00 6:30 12:3 
Hour observation..... a.m. a.m. a.m. p.m. p.m, 


Average perimeter 4.7 12.5 1.4 
3.14 


these suppositions and approximations are regarded 


capacity for August lily leaf was about ten times great 
12:30 p.m., and only about percent great 4:30 a.m. 


DIURNAL MARCH THE INFLUENCE INCIPIENT 
TISSUES AND EVAPORATING SURFACES 


probable that the degree wetness the evaporating surfaces 
leaf usually maximal the late night and very early morning, decreasing 
somewhat lower value some time the daylight period and then 
its night value the evening. Although this change cannot 
directly, with reference either substomatal walls cuticle, know 
foliar water content generally exhibits daily march this sort, and 
reason suppose that incipient drying the substomatal evaporating 
often effective retard stomatal transpiration independently 
influence. Although the exposed cuticle surfaces probably often show 
march qualitatively similar that shown the interior surfaces, changes 
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TRANSPIRATION FROM PLANT LEAVES 
cuticular vapor pressure can exert direct influence only cuticular transpira- 
tion, and, has been noted, that generally minor component transpiration 
excepting when stomata are sparse predominantly closed nearly closed. 

When incipient drying the leaf tissues induces sufficient closing movement 
motile stomata, stomatal transpiration thereby retarded another way. 
Thus stomata frequently attain their maximal degree opening for the day, 
and begin close, long before light intensity begins decline. This early 
closure, which not photeolic, appears general occurrence, but natu- 
rally most pronounced when transpiration unusually rapid when the leaf 
inadequately supplied with water. Motile stomata generally begin close 
the daytime long before wilting becomes apparent. Stomatal closure, 
however occasioned, general really special sort advanced incipient 
drying, slight wilting, exhibited the guard cells and their neighbors. 
Although the data just presented for August lily not show stomatal closure 
before 3:00 p.m., still maximal opening and some closure may have occurred 
earlier than that, and the closure that occurred between 3:00 and 6:30 may have 
been mainly wholly due photeolic change induced decreasing light 
intensity. 


FOLIAR POWER 


The internal influences that affect the rate transpiration per unit leaf 
surface may integrated give single coefficient, which has been called 
the index transpiring power for the surface considered. This complex 
internal conditions represents the dynamic capacity unit area leaf 
surface drive water vapor into environment that offers considerable 
resistance outward diffusion—as into very dry adjacent air into slips 
dry hygrometric paper. For many kinds leaves transpiring power may 
estimated from hour hour means desiccated slips filter paper 
impregnated with cobalt chlorid, which are closely applied the shaded leaf 
surfaces and covered means small glass plates. Measurements are recorded 
the reciprocals the lengths the time periods required for specified 
color change, from bright blue pale blue. This index represents the current 
rate which water vapor emanates from unit leaf area when external resist- 
ance transpiration negligible. Its shows the combined influences 
stomatal changes and vapor-pressure alterations. course combines cuticular 
with stomatal transpiring power for the surface considered, since these cannot 
separately appraised this means, but the surface without stomata 
(or its stomata may regarded essentially closed) then this index refers 
cuticular transpiring power alone. 

The broad-line graph figure presents example the daily fluctua- 
tion transpiring power for the lower surfaces mature leaves healthy 
plant wandering Jew (Zebrina) shaded greenhouse clear day. 
Leaves this plant have stomata the upper surface. The narrow-line 
graph the same figure presents corresponding values for average stomatal 
diffusive capacity, which were derived from porometer readings, not from 
The porometer gives approximate measurements 
the capacity leaf surface permit the flow air, with standard 
pressure gradient, through the stomatal openings. 
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Every ordinate value for the graphs figure expressed terms 
corresponding value for 10:00 a.m. transpiring power 
capacity were maximal about 10:00 a.m., although light intensity 
attain its maximum till noon, and both had been reduced more than 
before evening approached. each case the minimal value (for some 
the night) was probably about one-tenth the maximal value. 
Transpiring power increased, the forenoon, somewhat 


the stomata opened, which may indicate influence incipient drying 


Fic. Graphs showing day-night march foliar transpiring power 
line, and stomatal diffusive capacity (narrow line, d.c.) for lower 
surface wandering Jew, shade clear day. 


the vapor pressure the evaporating surfaces that time. appears 
the stomata opened the morning because increasing light intensity but 
that their closing movements about 5:00 p.m. were probably wholly 
foliar water deficit. the whole, however, the graphs figure 
that the changes transpiring power were almost wholly conditioned 
tions stomatal diffusive capacity, stomatal movements. 

should emphasized that this graph transpiring power represents 
internal influences affecting transpiration and only the lower leaf 
that shows nothing concerning external resistance transpiration for 
day not transpiration graph. The actual transpiration 
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FROM PLANT LEAVES 


followed connection with these measurements, but may 
the results other observation series—that the maximal day 
transpiration from the lower leaf surfaces was probably about thirty-five 
rapid the minimal night rate. That should true the maximal 
value for transpiring power was ten times great its minimal night 
and the maximal night value for external resistance transpiration was 
and one-half times great its minimal day value. 


HYGROMETRIC DEFICIT AND WIND INFLUENCE 


Since the only environmental influence that affects the rate foliar transpira- 
Hon directly the retarding influence due the current vapor tension the 
adjacent the leaf surface, follows that, satisfactory estimates were 
for the general vapor pressure the leaf surface whole (v) and 
the vapor tension the closely adjacent layer external air (C), then the 
deficit the adjacent air layer, referred the leaf 
considered, should coefficient index the transpiration rate; for 
that rate must proportional the difference between the tendency the leaf 
whole drive water vapor outward and the opposed tendency 
the adjacent air drive water vapor inward. But such computation not 
feasible because, although the index transpiring power can approximately 
Measured from time time and may taken proportional are 
secure corresponding measurements the vapor tension the very 
layer adjacent air obtain satisfactory values for any other 
Means thus far proposed. 

The vapor tension the ambient air (c) cannot the same that the 
Adjacent air (C) excepting when wind velocity adequate remove water 
from the near vicinity the surface rapidly vapor emerges, 
preventing the formation vapor blanket, and natural wind velocity 
nearly always sufficient for that, even when the leaf very freely exposed 
wind. Only when the transpiration rate per unit leaf area very slow, 
When transpiring power low when the ambient air nearly saturated 
water vapor, can moderately rapid sweep wind along the leaf surface 
keep the values and essentially alike. 

the vapor pressure the leaf surface whole were like that 
exposed free liquid water surface the same temperature, and 
velocity were always adequate prevent the formation effective vapor 
lanket, then transpiration rate should essentially proportional the 
hygrometric deficit the general atmosphere; that is, V-c, being 
the standard vapor pressure liquid water the current air temperature 
While the current tension water vapor the general atmosphere. But 
the vapor pressure the leaf surface always much less than and 
the hygrometric defict the ambient air (which can readily 
ascertained from hour hour) cannot employed attempting compute 
transpiration rate even the absence vapor-blanket. Nevertheless, 
the hygrometric deficit the general atmosphere usually shows day-night 
March that roughly similar the corresponding march transpiration; 
day maximum and then decreases night minimum. Compare, 
example, the broad line with the dotted line figure 


id 
Ted 
(broad & 
ver lea 
that 
due 
indicate 
nts only 


SIGMA QUARTERLY 


EVAPORATING POWER THE AIR 


The daily march plant transpiration may studied and described 
reference the corresponding daily march evaporation from simple 
ard evaporating surface. Such atmometer surface subject 
some internal changes such those related, the leaf, stomatal 
and incipient drying. Various types atmometers have been tried, the 
ment being given the general exposure the plant 
atmometer surface absorbs but little solar radiation, 

consideration sunshine influence avoided operating the 

direct sunshine shade for the daylight hours), then the march 
evaporation rate throughout the day-night period represents the 

atmospheric evaporating power referred the particular type 
italicized phrase utmost importance because the 
surfaces different forms atmometer differ considerably 
exposure, especially with regard wind action. The index 
evaporating power represents combination the influences air 
air temperature and air movement, these affect the rate evaporation 
the standard surface. wind velocity were all times great 
accumulation vapor blanket close the evaporating surface might regard 
practically absent for the entire surface, then fluctuations wind 
without influence evaporation and the evaporation rate, shade, 

represent just combination the influences air humidity and air tempn 
ture, and should proportional the hygrometric deficit 
general atmosphere. But the wind velocity frequently inadequate 
that provision for any atmometer and the study wind influence 

atmometric evaporation seen involve difficulties the same sort 
encountered the study wind influence transpiration. Because 
surfaces generally have simple exposures and the exposure plant 
usually complex, any change wind velocity usually affects the rate wate 
loss from atmometer more than affects transpiration from nearby 
thus seen that the combined influence, foliar transpiration, 


of 


widely day-night period, cannot yet satisfactorily computed for any 
for any leaf surface from any measurements general air conditions that 
thus far secured. qualitative way may said, however, that, 
any given average foliar transpiring power, the transpiration rate for 
periods—especially for the twenty-four-hour period—is generally more 
the average evaporating power the ambient air (referred 
type standard atmometer) greater. Two examples showing the 
manner which the daily march atmometric evaporation may 
and differ from the corresponding march plant transpiration are 
the continuous-line graphs figure where the broad lines 
transpiration and the narrow ones represent evaporation from 


INFLUENCE SUNSHINE 


pronounced indirect influence sunshine accelerate transpiration 
increasing the general vapor pressure the leaf surface usually 
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the leaf considered exposed sufficiently intense solar radiation 
the latter impinges normally the surface direction within about 
degrees the normal. When sunshine effects foliar transpiration 
specially studied shall need add some additional features our 
internally effective influences; namely, (a) the position our leaf with 
the horizontal and with reference the points the compass, 
(b) the specific capacity the leaf surface absorb impinging solar 
Leaf surfaces that nearly face the sun are more subject sunshine 
than are those that face other directions, and has been shown 
different kinds leaves differ greatly their capacities absorb energy 
from normally inmpinging sunshine. Leaves are likely less sensitive 
drying influence sunshine than are thoroughly blackened atmometer 


EXAMPLES DAY-NIGHT FLUCTUATIONS 
TRANSPIRATION RATE 


‘he broad-line graphs figure show daily marches transpiration 
days, for alfalfa plant the plains region Colorado and for sun 
plant near ‘Tiflis, Caucasia. Each transpiration graph accompanied 
corresponding graph evaporation (narrow line) the first case (A) 
open-pan atmometer was employed, and the second case (B) white 
porous-porcelain sphere cm. diameter was used. part the dotted-line 
graph represents total solar and sky radiation and part the dotted line 
represents the hygrometric deficit the ambient air, computed from frequent 
psychrometric observations. Each ordinate value expressed percentage 
the maximal ordinate value its own graph. The two transpiration graphs 
are notably similar. both cases the minimal night rate transpiration was 
only about one-fiftieth rapid was the maximal day rate. the first example 
(A) transpiration was most rapid about 2:00 p.m., but atmometric evaporation 
and solar radiation were maximal hour more earlier than that. the 
second example (B) the transpiration rate attained its maximum about noon, 
but evaporation was not maximal till about 4:00 p.m. and the hygrometric 


deficit the surrounding air maintained its maximal value throughout the inter- 
period. 
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THE INVISIBLE UNIVERSE* 
PETER VAN KAMP 


Swarthmore College 


title this lecture does not refer objects which are invisible because 
distance. will discuss matter which relatively near but low 
and hence invisible. Consider, for the two stars the 
Dipper, named Sigma and Xi. Sigma conventional double star with 
long period. Xi, well-known binary with period sixty years, exhibits 
the orbital motion which point unmistakably the presence 
hitherto invisible companion for each the visible components. 

The reality invisible stars was proved 1844 when Bessel deduced 
the existence companion star Sirius from the observed deviation from 
and uniform proper motion; this companion was not seen until 
pause realize that just 100 years ago that Bessel determined 
the first accurate stellar distance. may considered the founder 
that is, the science accurate (angular) positional measurements 
celestial objects. admiration for him may best expressed men- 
one breath: Bach, Beethoven and Bessel. 

assured the president your chapter than may mention own 
Work this occasion and gladly make use his kindness. realize that 
presentation will not complete because this privilege, but redeeming 
factor will that can speak with appreciable conviction. 

The subject this lecture divided two parts. will first discuss the 
galactic distribution obscuring particles; there has been considerable 
this field during the last decade. Secondly, will consider the problem 
individual dark stars. Although the first discovery this field was made 
years ago, work has been done since. 

glance the illustrations will serve introduction the problems 
are confronted with. Figure represents region the Milky Way 
the constellation Cygnus figure shows extragalactic system (N. 4565) 
“on edge.” You will notice the dark features both figures. Although 
One might interpret these voids, they are very suggestive dark materials. 
Figure illustrates another important cosmical property, namely, that 
Stellar proper motion. this figure see illustrated the case uniform recti- 
motion for Barnard’s star, and accelerated motion for the binaries 
Kriger and Pegasi. The diagrams are based photographic measures 
Made different years; inertial frames faint reference stars have been used. 
the case Kriiger (period forty-four years) both components are 
the photographic influence the faint companion Pegasi (period twenty- 
negligible. For both objects the center mass has uniform 
motion. 

are reminded that the two fundamental laws determining the kinematics 
our Milky Way system are the law gravitation and the law inertia. 
The first one can simply stated saying that the relative acceleration 
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between two bodies proportional the sum their masses and 
proportional the square the distance. The law inertia states 
changes motion (accelerations) arise from the mutual actions 
actions being almost exclusively gravitational nature; this shown 
binary system. body sufficiently far removed from other bodies 
acceleration, which beautifully demonstrated the single stars. 
Invisible material may therefore reveal itself through its 
opaqueness, through gravitation. 
studying the general distribution dark material our galactic 
not going consider individual dark clouds but will limit myself 
study average distribution the obscuring medium, 
structure. Nor will concerned with the astrophysical properties 
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material. approach will governed geometrical considerations 
This procedure not fully adequate and the results will conflict with 
facts obtained from more comprehensive study the galactic system. 
present discussion has any value all that demonstrating some 
difficulties the problem. 

Obscuring material not only interest for its own sake but its 
often has detrimental effects our studies luminous material. This 
realized when attempt determine the distance luminous object 
the geometric range. Geometric distance determinations are independent 
any opacity between and the object. The traditional trigonometric 
method enables penetrate distance about 100 light years with 
the secular parallax method based the motion the solar 
permits the derivation average distances over 1,000 light years. 
greater distances rely almost exclusively photometric methods, 
determine the apparent brightness object and make 
assumption about the intrinsic luminosity (which may 
apparent luminosity unit distance). Several useful luminosity 
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found, for instance, the relative intensity certain spectral lines stellar 
spectra, the frequency distribution the stellar luminosities per 
the period light variation short period variables and secondary 
like the total luminosity group objects. The distance 
then derived using the well-known inverse square law: 


Here the relative transparency. rigorously impossible make use 
this relation for simple object because equation with two unknowns. 
assume the opacity, can derive the distance; assuming the distance 
total opacity may derived. This difficulty can only relieved the 
hypothesis. much earlier astronomical research the 
our galactic system, the opacity was simply neglected photometric 
studies, because there was other way out. dare say that this 
forced neglect has often rather obscured the existence opacity. One 
not led, however, ignore the existence thing simply because 
seen. This was already realized and explicitly stated Bessel. 

The very ignoring the existence fact will eventually reveal the fact. 
Historically this what has happened. easy see that the neglect 
will always lead magnified photometric distances, the ratio: 


That means that dealing with groups objects and their geometrical 
Properties distortion present when photometric distances are used. 
these distortions that the presence opacity suggested us. 
collective opacity may then proposed restore geometric prop- 
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Opacity magnification extended medium. 


the upper row represent corresponding geometrical properties 


distances. The presence medium constant opacity will lead 
photometric interpretation given the lower row. These geometrical 
Properties may the diameter object, the space per star the inverse 
density), etc. Now several investigators have found increase the 
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star density, extend our photometric distances away from the sun. 
1930 found similar increase the size open clusters and this 
him revive the hypothesis opacity the galactic system.—In figure 
circles represent surfaces for which certain geometrical property, for 
the space density, the same. The upper illustration refers 
position the sun, the lower one eccentric location the latter. 
opacity distribution thin layer with the sun centrally located, leads 
opacity distortions illustrated right. this case the opacity 
for objects outside the effective limits the layer is: 


cosec 


the angular distance from the plane the layer and the lateral 


fransparency. 

the actual universe find two groups objects the photometric 
range, which show exactly this sort distortion, namely, the 
extragalactic objects and the globular clusters. The former show definite 
from the central plane our galactic system. The globular clusters 
likewise, and group, also show pronounced elongation along the general 
toward the center their system. These phenomena suggest spurious- 
due some local reason rather than true cosmical structure. 
found layer about percent lateral transparency located 
with respect galactic plane. 

The opaque layer may considered one more point similarity between 
galaxy and the spiral extragalactic objects (figure 2), other analogies 
being the plane and axis concentration, rotation, order size and luminosity, 
and temporary stars, globular clusters, al. 

There has been ample additional evidence during the last decade for this 
layer opaque material, although must not expect have the simplified 
Properties considered this lecture. interesting reflect that all these 
which were first precipitated Trumpler’s work have contributed 
foward reduction the dimensions our galactic system, which beyond the 
distance range had suffered considerable opacity-inflation 1929. 
convinced also that the deflation after 1929 will not forgotten 
and that opacity here stay. 


Apart from the geometrical considerations there direct gravitational 
for dark material. study stellar velocities our neighborhood 
with knowledge the size the galactic system leads certain 
the density the latter. When try account for this density 
the luminous stars, find that there still must appreciable 
amount invisible the opacity slightly different for different 
light, considerable information has been gained from study colors. 

observed colors distant extragalactic objects suggest that appreciable 
exists beyond the borders our galactic system. 


part this lecture deals with the subject individual dark 
First would like reacquaint you with the luminous stars. have 
Drought with portrayals the forty-seven nearest stars, the known 


Stars nearer than sixteen light years (figure 6). You will recognize Sirius, 
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Procyon, Altair, Alpha Centuri and then 
the sun which the fifth intrinsically brightest 
star among the forty-seven objects. you 
look very carefully you may notice infini- 
tesimally small speck, the earth, whose material 
presence obviously supreme unimportance. 

have arrayed these stars order 
intrinsic luminosity. The well-known relation 
between size and luminosity clearly exhibited 
the present sample stars. exception 
are the so-called white dwarfs. Apart from 
these the colors show gradual change from blue 
for the largest deep red for the smallest stars. 
Since several the stars are members 
binary systems, some information about their 
masses has been obtained. There gradual 
decrease mass along the sequence; the high- 
est measured mass that Sirius (two and 
one-half times the sun’s mass), the lowest that 
the faint component (one- 
seventh time the sun’s mass). Compared with 
their luminosities the masses these stars show 
little dispersion; this respect like some 
others, study stars not unlike that 
humans. 

You will realize that the astronomer has 
considerable difficulty rounding stars the 
‘faint end this sequence. great imagina- 
tion required visualize considerable exten- 
sion toward feeble and very little objects 
which perhaps never will seen but which can 
only revealed through their opacity 
inertia. clear that the two methods 
detection must practically always together 
since not likely that would witness the 
eclipse star another one which not 
near enough have any gravitational effect. 
other words, the study individual dark stars 
essentially study binary stars. 

The first observational material dark 
star was collected some centuries back when 
the variability the brightness Algol was 
discovered and was early 1782 that 
Goodricke interpreted this variability 
eclipse bright star relatively darker 
one. easily seen that only small percent- 
age double stars could play the 
eclipsing variable and other dark stars can 
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only discovered 


through their inertia. Among 
immediate neighbors for instance, thirty are members double 
systems. The known binary stars therefore form fairly high per- 
all stars. Considerable observational difficulty often involved 
noting and studying the multiplicity directly. There 
reason therefore suspect all stars (except the sun) that far are thought 
single, potentially having hitherto invisible companion stars. long 
star shows acceleration there reason postulate the existence 
bodies. there dark companion, however, must reveal itself even- 
the form acceleration. large number dark companions 
short period has thus been discovered from observations the Doppler 
and the designation spectroscopic binary has been appropriately introduced. 
number found astrometric studies has far been rather small. The main 
for this that the problem has not been taken systematically. 
reflect that nearly century ago the companions Sirius and 
Procyon were discovered from meridian circle positions. The 
photographic positions obtained with long-focus instruments, like the 
refractor, have probable error about 
The weight modern photographic position therefore one hundred fold 
weight meridian circle observation. the present problem the 
circle positions (of the relatively brighter stars) have had the 
covering long time interval but they are relatively low accuracy. 
The photographic positions are very accurate but systematic observations 
long time intervals have been made yet. idle hope therefore 
expect rich harvest variable proper motions, “astrometric binaries” 
from continued photographic observations the positions stars. Naturally 
the discovery chances will highest for the nearer stars. Incidentally, many 
these objects are faint and within reach only the photographic method. 
The Sproul Observatory therefore devoting itself systematic temporal 
survey stars nearer than some fifty light years. Although 
time discoveries have been made yet because the recent inception 
the program, the power the photographic method well demonstrated 
the star Pegasi (figure 3C). The positions clearly show deviation from 


and rectilinear motion illustrated the computed path the 


Genter mass the system. have case where the companion 


can observed directly only with difficulty, but easily through its inertia. 
not hard therefore imagine the existence companions too faint 
which, however, are awaiting discovery through variable proper motion 
the photographic method.* Dr. Reuyl has found variable proper motion 
the faint nearby star Ross 614 from photographs taken the McCormick 
Eventually perhaps some these objects will actually “seen.” 

There more involved than simply picking few stars. Every one 
object intrinsically feeble luminosity with attending interesting 

(Please turn page 118) 


the spectroscopic observations cover only one space coordinate and 
measurements two, clear that with comparable accuracy object might escape 
detection because the orientation the orbit, but must yield the 
method. also evident that the astrometric method compared with the 


one more powerful for the longer periods. 


forty-s 
ranged 
ams 


MINUTES THE EXECUTIVE 
MEETING 


stated meeting the executive Committee was held the Cosmos 
Washington, C., April 27, 1938. The meeting was called order 
dent Baitsell 1:00 p.m. Present were: President Baitsell, Treasurer 
Secretary Ellery, Professors Stadler, Miller, Lund, Shapley and 
Norton; and, invitation, Professor McClung and Dean Richtmyer, 
presidents the Society; Doctor Knight, past member the 
mittee; and Professor Wold Union College. Business was 


The secretary called the attention the Committee the present act 
the Society follows: 


Organization Sigma clubs well chapters. 

Meetings chapters and clubs for discussion scientific subjects 

Fostering and maintaining fraternal relations among investigators 
authorizing chapters and clubs outside educational institutions. 

Granting chapter membership individuals who have, actual 
investigation, exhibited aptitude for scientific research. 

Granting chapter associateship undergraduates who have 
marked excellence one more departments pure 
science, who may not have done actual research work. 

The quarterly publication scientific journal, with 
scription list nearly 17,000. 

Appointment official jeweler, who alone authorized 
Society’s emblems orders from the national secretary, counters 
the chapter secretary. 

The establishment permanent endowment fund, now 
approximately $40,000.00. 

The award grants-in-aid research. 

The award prizes for research accomplished and progress 

The award certificates commendation research prop 
qualified students educational institutions where there 

The presentation annual lecture the meetings the 

Maintaining annual series lectures the most recent 
special fields scientific 


view the expanded activities the Society, has been the 
the Executive Committee for some time that Committee Policy 
appointed make recommendations regarding the conduct the 
business. action the Executive Committee December 2°, 
with this action, the following committee was named: Professor 
chairman, Professors Leuschner and Miller representing the 
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Professors Parker and Baitsell representing past officers the 
Davies and Mr. Norton representing the alumni. 

the meeting the Executive Committee Indianapolis December 

the Committee Policy presented report the current 

the Executive Committee, the Committee Policy presented final 


which action was taken follows: 
was 
acted That Miss Elizabeth Wilkie officially named “Assistant 
the Secretary,” and continued that office with stipend 
$1,800. 
That the secretaryship should preferably located some 
educational institution. 
That definite suggestion made the Executive Committee 
the meeting scheduled for December 28, 1938, Richmond, 
Virginia, regarding incumbent and the location the secre- 
tary’s office after 1939. 
Recognition Union College: The Committee’s recommenda- 
tion that suitable scroll prepared and presented Union 
College expressing the gratitude the Society for the many 
courtesies which the officials Union College have afforded 
the Society was referred the president and secretary, 
carried out form and time they decide. 


B. Lecturesh ips: 
was 


That the series Sigma lectures which has been opera- 
tion for two years should continued for 1939, and sum 
unting not exceed $1,500 was appropriated meet the traveling 
expenses the lecturers such series; that the larger insti- 
tutions should given opportunity contribute the traveling 
expenses the lecturers; that arranging the itineraries 
prop the lecturers the smaller institutions should have preference. 
That the matter publishing the 1937-38 series Sigma 
lectures left the president and treasurer secretary, with 
work power. 

That the president authorized appoint committee 

arrange for the series for 1939. 


Grants-in-Aid: 


\ 
was 
Soc That the policy awarding grants-in-aid continued for the 
193 academic year 1938-39. 
That the Society appropriate $600 from the interest and invest- 
Gor ments for this purpose, and that underwrite the extent 
tive 


$1,400 the returns from circularizing the alumni for contribu- 
tions the research funds the Society. 


SIGMA QUARTERLY 


That the alumni given opportunity this year 
tributions the research funds the Society. 
That chapters and clubs notified the continuance 
policy awarding grants-in-aid, and asked name 
candidates. 

That honorary undergraduate scientific societies 
that Sigma grants-in-aid are available, and given 
name candidates. 

That the secretary prepare and distribute members 
Executive Committee list the grants-in-aid awarded 
the last five years. 


The Quarterly: 
was 


the president appoint sub-committee the 
consider editorial policy for the QUARTERLY. 


Medals and Other Forms Recognition the Society: 


The Committee postponed action this matter. 


Use Invested Funds: 


(See action treasurer’s report, item 17.) 


was 


reiterate the action the Executive Committee 
Indianapolis meeting, which was follows: 
the Executive Committee that the 
‘scientific research’ used the constitution and 
the Society refer the natural sciences and not 
sciences, and that the specific fields included are thos 
the act the 1929 convention, and stated append 
the constitution. Candidates from the fields 
sciences and the humanities may elected members! 
associateship the Society only the basis their qua! 
tions exhibited the specific fields the natural 
listed the 1929 convention” and that the policy not 
ing chapters annually the basis election mem! 
continued. 

That candidate for election membership the 
Chapter from the field archeology, graduate 
the department anatomy, and who had done consid 
research work the study possible diseases among 
Indian tribes the basis deformities found 
had excavated, should declared eligible. 

That candidate for election membership the 
State Chapter from the field farm management, 
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student agricultural economics and farm management, who 
had done considerable work the question farm cost 
studies various agricultural crops Michigan, notably 
“Economic Aspects Lamb Feeding Michigan,” 
nomics Bean “Cost Producing Apples 
Berrien “Profitable Poultry Management,” and 
“Dairy Costs and Returns 1932-36,” declared ineligible 
the ground that the research work the candidate does not 
fall within the fields science recognized the Society the 
Sigma act the 1929 convention. 


Election Sigma the Convention: 


the proposal the Committee Policy regarding the possibility 
the national convention selecting outstanding scientists yet not members 
the Society for membership the organization, the Executive Committee 
xpressed the opinion that provision for such election already made 
the national constitution, Article III, Section which authorizes chapters 
elect members the Society investigators not connected with the 
institution where the chapter exists who have shown noteworthy achieve- 
ment original investigators pure applied science. 


CERTIFICATES COMMENDATION RESEARCH: 


For the past seven years the Society has granted certificates commenda- 
research students institutions where there are chapters the 
Society, whose work the sciences biology, chemistry and physics, 
special committee readers appointed annually, worthy 
ial commendation the Society the Sigma Xi. The policy entailed con- 
lerable labor the part the committee award, which had read and 
udge the worth from five eighteen theses each year. view the 
jor involved, and apparent off interest, was 


the policy granting certificates commendation research 
liscontinued. 


PETITION FROM 


THE UNIVERSITY VIRGINIA: 

action the Executive Committee the Indianapolis meeting Decem- 
ber 28, 1937, was voted request the petitioners the University West 
prepare and present printed petition for charter for chapter. 
secretary reported that the printed petition had been submitted, and that 


pies had been handed members the Committee prior the current 
meeting. was 


action the printed petition from the University West Vir- 
taken the December, 1938, meeting 


the Executive Committee. 
INFORMAL 
secretary presented informal petitions, and actions were taken 


University Southern California: 
was 
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oted—That the president appoint official visitor make 


survey conditions this institution for report the December 


Virginia Polytechnic Institute: 
was 
oted—That the president appoint official visitors make 
conditions this institution for report the December meeting 


(The president appointed Doctor Durand and Mr. Davies 
visitors the Virginia Polytechnic Institute.) 


University Alabama: 
was 
oted—That the group petitioners requested prepare and 
printed petition for charter for chapter the Society the 
Alabama, for consideration the December meeting the Committe: 


University Georgia: 


Action the case this institution was deferred the ground thy 
units the institution were rather widely scattered, that some depart: 
were notably weak (especially physics), that information regarding 
items President letter was not sufficiently definite. The 
tary was directed ask that the Executive Committee kept informed 
definite progress research work the university. 


PRELIMINARY INFORMATION ABOUT INSTITUTIONS: 
Goucher College: 


Information regarding science work this institution was too meag 
warrant any action. 


Catholic University America: 
was 


Voted—That judging from the information hand, conditions 
institution did not present form adequate basis for the 
chapter the Society, and that suggested the possible petiti 
that Sigma club established, which would make annual 
about its activities and the progress scientific research the institu 
Beloit College: 

was 

judging from the information hand, conditions 
institution did not present form adequate basis for the 
chapter the Society, and that suggested the possible 
that Sigma club established, which would make annual reports 
its activities and the progress scientific research the institution. 


The secretary presented requests from several chapters that the 
office sort clearing house information regarding lecturers and 


a> 
Bila ‘ 
no 
[NCE 
Ask 
Was! 
olone 
Ins 
\m 
th 
the 


EXECUTIVE COMMITTEE 115 


reported the the annual chapter reports their activities, and 
the information distributed all chapters with view possible engage- 
the lecturers various chapters. The secretary reported that there 
reason why this should not done, but emphasized that would 
position make special recommendation regarding the value the lectures 


the availability the lecturers. 


the Indianapolis meeting the Executive Committee December, 1937, 
the Executive Committee voted that was favor incorporating the Society 
under the laws the District Columbia, and the secretary was requested 
Colonel Van one the founders the Society now resident 
would willing take the necessary steps that direction. 
Colonel Van Vleck responded telegram the Society’s inquiry follows: 


“Yours the 11th forwarded. been traveling the west 
ast for six months. returning Washington May Regret 
this too late for Wednesday next. Your first letter received, and 
thought having conference with Dr. Merriam, President Carnegie 
Institution Washington, return, institution incorporated 
under the laws the District Columbia, and Merriam has business 
judgment such matters. You might broach the subject before him, 


was 


the question incorporation kept open until definite 
report was received from Colonel Van Vleck. 


\MENDMENT THE CONSTITUTION 


was 


present the forthcoming convention the following proposed 
amendment: “Article II, Section The charter established chapter 
Sigma may revoked only three-fourths vote convention 
iollowing recommendation the Executive Committee, which recommenda- 
tion has been communicated each chapter not less than four weeks before 
the date the convention.” 


FORMATION CHAPTER UNDER THE AUSPICES THE RESEARCH 


COMMITTEE THE AMERICAN ASSOCIATION PETROLEUM GEOLOGISTS 
Houston: 


Both the president and secretary presented communications that 
received from the officers the above named association regarding the pos- 
organizing chapter within such organization. The question was 
considerable discussion. appeared the consensus opinion that 
the group should asked whether they would willing organize Sigma 
chapter Houston, under the provisions the national constitution, 
Article II, Section (b), regarding the establishment alumni chapters; and 
that the group should informed about the rights and privileges alumni 
defined the national constitution. 
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11. MEMBERS: 


The secretary presented several requests that class “life 
created. After good deal discussion was 


pre sent 


oted—That action similar requests made the past 
the effect that all members Sigma were life members, and that 
tinuance relationships the national organization the part 
who were not connected with institutional chapters was voluntary with 
individuals. 


It was 


was 


authorize the secretary provide for the Society con 
set bound volumes the QUARTERLY date. 


LECTURER FOR THE 1939 

The president was given authority offer honorarium 
expenses inviting individuals deliver the annual Sigma 
under the joint auspices the Society and the 


14. Reports INSTALLATIONS: 


The president reported that the Rice Chapter was installed March 
the Massachusetts State Chapter April 14; that the Wellesley Chapter 
installed May 13, and the Florida Chapter October 28. 


15. EMBLEM AND WATCH THE SOCIETY: 


The secretary presented letter from Mr. Alfred Mosscrop, 
follows: 


“Almost coincident with acquiring Sigma emblem, becan 
the owner fine watch, Swiss Movement, 14K gold Hunting Case 
has been wonderful timepiece and Engineer its accuracy, almos 
that chronometer, has appealed me. have never worn watch 
chain, but have used double length Black Silk ribbon carrying 
Emblem and attached the Watch. The emblem and the watch 
been such close companions for nearly years that hate separate 
them. have therefore decided arrange have sent the Society the 
combination Ribbon and Jewel, when longer 
need them.” 


The Committee directed the secretary express Mr. Mosscrop the grat 
tude the Cammittee and the Society for this fine gift, and assure the 
that suitable provision will made for protecting and preserving the gift. 


16. ALLOTMENT TIME FOR THE DECEMBER MEETING: 


The secretary pointed out that the present plan holding the 
Committee meeting 2:00 p.m., followed the annual convention 
did not allow sufficient time for the transaction the Society’s 
suggested that for the Richmond meeting the Executive Committee meet 
instead 2:00 p.m., and that the conduct the business 
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Bonvention the officers reports presented the delegates mimeographed 
heretofore, but not read unless time allowed. 


BUDGET FOR 
presenting the proposed budget for the fiscal year 1938, the treasurer 
the following resolution, which action was taken 
was 
Voted—a. That from the funds the Society appropriation 
$2,542.63 made the Alumni Fund account cancel the 
indebtedness the Alumni Fund the Society. 
That from the funds the Society appropriation 
$2,973.76 made contribution the Semi-Centennial 
Fund, now $12,026.24, increase that fund $15,000. 

That the Semi-Centennial Fund $15,000 set sepa- 
rate fund the accounts the Society, represented $15,000 
market value whatever securities may owned the 
Society; that part the principal this Semi-Centennial 
Fund shall that the Society shall undertake all 
times keep its investments market value least 
$20,000 order protect this Semi-Centennial Fund. 

That the Society shall until further action apportion interest 
the Semi-Centennial Fund the rate percent annually. 
That accordance with assurances given soliciting sub- 
scriptions this fund, the interest the Semi-Centennial Fund 
shall used only for direct aid research. 


following budget for 1938 was adopted: 


Bupcet For 1938——-GENERAL Society ACTIVITIES 


Income from Chapters Expense 


Sale of insigni 1,000 Postage, express, telegrams, 

200 stationery and supplies... 1,000 

600 5,400 
Officers’ travel expenses ........... 1,400 


Travel expenses, Sigma 


ate Quarterly (four issues) ........... 3,000 
Addition surplus ............... 
$12,600 $12,600 
Income Expense 
$2,000 $2,000 
contributions are excess $1,400 the amount excess may used 
ease the amount for research grants above $1,400.) 
Income Expense 


properties. 


The treasurer presented the following resolution thanks 
Advisory Committee: 


Rese 


Executive Committee Messrs. Gano Dunn, 
Williams for their service through the three-year term their 
expiring September 30, 1938, members the Advisory 

Investments. 


Res ved 


ADJOURN MENT: 


The Committee adjourned 11:30 p.m. 


SIGMA QUARTERLY 


That the president requested express the 
DeWitt Smith 


The treasurer presented the following resolution regarding pers 
Financial Advisory Committee for the succeeding two years: 


That the president ask Messrs. DeWitt Smith 


Williams serve for another term, beginning October 
the Advisory Committee Investments. 


The Invisible Universe 
(Concluded from page 109) 


(wart? 


the case the nearby stars, information will 
regard the problem stellar masses. 


the problem dark stars long-focus telescope quit 
the advance photographic technique especially toward the red end 
spectrum has been extremely encouraging. 


Again would like dra 
attention the pictorial collection nearby stars and ask you shar 
tempting vision many new masses, mostly red, the end the 
The smallest known stellar mass one-seventh times the mass 
largest planetary mass one-thousandth times the sun’s 
astrometric study may very well throw light intermediate masses. 

conclusion may well point out again that invisibility rela 
matter and that improvement observational, especially photographic, 
will push further the boundary which separates the invisible from 


Another important factor 
but most necessary all are curiosity, persistence and faith. 
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University 
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University 
University 
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University 
Florida 
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College 
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University 
University 
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University 
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University 
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University 
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Miami University ... 
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